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Motivation
Semiconductors have large second-order nonlinearities, e.g. GaAs has a d 2 /n 3 figure-of-merit ∼10× LiNbO 3 at λ=2µm.
GaAs has a mature fabrication technology with the potential for direct integration with laser diode pump sources.
But . . . phase-matching problematic with no natural birefringence in cubic semiconductors.
Our solution . . . Quasi-phase-matching using Quantum Well Intermixing.
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Quasi-phase-matching
Growth of SHG
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Quasi-phase-matching
As Fourier series 
As Fourier series
Complex exponentials will result in minimal Quasi-phase-matched second harmonic generation with picosecond pulses in GaAs/AlAs superlattice waveguides -p. 
Conclusions
Maximum SH average output of 1.5 µW corresponding to a conversion efficiency of 0.012 % visible to the naked eye
In comparison to fs measurements, the fundamental peak power and sample length are reduced represents an increase in the figure of merit
Input spectrum still slightly larger than QPM bandwidth
